INTRODUCTION.
INTRODUCTION.
Slow relaxation of magnetization at the molecular scale was initially discovered in the complex [Mn12O12(OAc)16(H2O)4]. 1 This seminal work initiated active research on coordination complexes displaying such a unique magnetic phenomenon. In these so-called
Single-Molecule Magnets (SMMs), each individual nano-magnet exhibits a magnetic hysteresis in the magnetization versus field curve and displays slow relaxation of the magnetization when removing the external field at low temperatures. This molecular magnetic bistability arises from a splitting of the Ms components of the ground spin state S due to both relativistic effects and a lowering of the ligand-field-induced symmetry. In the absence of magnetic field, the low energy spectrum presents an energy barrier between the various Ms components with a degenerate ground state corresponding to the +Ms and -Ms components,
i.e. with two different magnetization orientations. This phenomenon is therefore called Zero- (Table 1) . 2.4 Although the most negative D has been found for Fe II in trigonal pyramid surrounding, the variety of geometries and nature of ligand systems preclude easy comparison and thus convincing rationalization for the D values (Table SI1) .
To provide further insights into the role of geometrical parameters on the anisotropy of four-coordinate Fe II compounds, we synthesized a new family of complexes formed with chelating amido-pyridine ligands (Scheme 1). 5 In these complexes, the metal center has similar coordination surrounding but exhibit distinct distorted tetrahedral coordination 1,1,3 ,3,3-hexafluropropan-2-ol); tpa DFP = tris(5-2,6-difluorophenyl-pyrrol-2-yl)methyl)amine; tpa Mes = tris(5-mesityl-pyrrol-2-yl)methyl)amine; tpa Ph = tris(5-phenyl-pyrrol-2-yl)methyl)amine; tpa t-Bu = tris(5-tert-butyl-pyrrol-2-yl)methyl)amine.
Experimental Section.
General Considerations. All manipulations were carried out in a glove-box or using Schlenk-type techniques under a dry argon atmosphere. Solvents were dried using a MBraun solvent purification system and stored over 4 Å molecular sieves. The 1 H NMR spectra were recorded on a Bruker AV400 NMR spectrometer. Chemical shifts are reported in ppm relative to the residual proton of C6D6 (7.15 ppm). IR measurements were conducted on a Bruker
Alpha ATR-IR spectrometer. Elemental analyses were performed by the internal service of Device. The structures have been solved using SUPERFLIP 9 or SHELXS-97 10 and refined by means of least-squares procedures using the software package CRYSTALS. 11 The atomic scattering factors were taken from International Tables for X-Ray Crystallography. 12 All nonhydrogen atoms were refined anisotropically. All hydrogens atoms were refined by using a riding model. 13 Absorption corrections were introduced by using the MULTISCAN program.
14 Drawings of molecules were performed with the programs DIAMOND and POVRay. H atoms are omitted for clarity. Full crystallographic data and structure refinement for compounds 1-3 are gathered in Table SI2 .
Magnetic measurements.
The samples for magnetic measurements were prepared in a glovebox under argon atmosphere and were introduced as polycrystalline powders into quartz tubes with solid eicosane. The tube was then gently warmed to melt the eicosane, ensuring a good mixing to avoid torqueing of the crystallites and provide good thermal contact between the samples and the cryogenic bath. The quartz tubes were closed with a plastic cork which was immediately melted after exiting the tube from the glovebox. Magnetic susceptibility measurements were carried out with a Quantum Design MPMS-5S SQUID susceptometer.
The absence of ferromagnetic impurities was checked by measurement of M vs. H at 100 K.
dc measurements were conducted from 300 to 2 K at 1 kOe and the data were corrected for the diamagnetic contribution of the sample holder, grease and sample by using Pascal's tables. 15 The field dependences of the magnetization were measured at several temperatures between 2 and 10 K with dc magnetic field up to 5 T. ac susceptibility experiments were Table SI3 .
All matrix elements can be numerically determined. In a first step, the Complete Active Space Self Consistent Field (CASSCF) method has been used to determine the wave functions and energies of the lowest quintet and triplet states. Then a correlated electronic spectrum has been computed adding a second-order perturbative evaluation of electron dynamic correlation corrections to the CASSCF energies. Finally the various states have been coupled through the spin-orbit interaction.
The second step consists in extracting the matrix elements from the effective Hamiltonian theory. For this purpose, a numerical effective Hamiltonian (Heff) is built from the wave functions and energies of the five components of the quintet ground state. This method is extensively described in one of our publication 16 and is only shortly reviewed here. A model space based on the five {|2, −2⟩, |2, −1⟩, |2,0⟩, |2, +1⟩, |2, +2⟩} configurations is defined.
Then, the Heff matrix is determined so that its eigenvalues coincide exactly with those of the 
Solid state characterization.
Single-crystals suitable for X-Ray diffraction analysis were obtained for the three compounds. Complexes 1-3 crystallized in the monoclinic P21, C2/c and triclinic P-1 space groups, respectively. Their crystal structures are shown in Figure 1 .
A c c e p t e d m a n u s c r i p t In each complex, the Fe II center is tetracoordinated, surrounded by two amido-pyridine ligands, coordinated in a bidentate fashion. The bond distances are similar in the three complexes: for example, the Fe-N distances vary by only 2 and 0.5% in the Fe-NPy and FeNam fragments, respectively (see Table 2 ). In addition, these parameters are in the same range Table 2 ). Finally, the iron centers are well separated within the crystal lattice, with Fe···Fe distances of at least 8.3 Å ( Table 2) . The 3-D crystal packing is promoted by short contact interactions between aromatic rings for 1 ( Figure SI11 ) and neighboring isopropyl groups for 2 and 3
( Figures SI12 and SI13) .
A c c e p t e d m a n u s c r i p t (Table 4) . Upon cooling, the MT product of 1-3 remains constant until ca. 50 K below which a quick drop can be observed. This susceptibility decrease can be attributed to the ZFS effect (magnetic anisotropy) because the magnetic centers are quite well separated in the solid (see structure description above).
A c c e p t e d m a n u s c r i p t In transition-metal complexes, the effect of ZFS on the magnetic properties is usually Table SI4 corresponding to the fits shown Figure SI20 ). 31 Quantum tunneling contributions were neglected to avoid overparametrization as QTM is usually minimized under external magnetic field. This is also supported by the temperature dependence of the out-of-phase susceptibility ''M maximum even at the lowest temperatures. Direct spin-lattice process is known to operate in the low temperature regime under applied dc field 32 and to be field dependent (equation 1). As the position of the ac maximum of 1 is field dependent ( Figure SI17a ) and Ising-type magnetic anisotropy promotes Orbach relaxation, the temperature dependence of  was fitted taking into account direct and Orbach relaxation mechanisms (equation 1). Slow relaxation of the magnetization is also present in 3 but at lower temperatures ( Figure   SI17c ), preventing further studies to estimate the energy barrier for spin reversal. It can be noticed that the magnetization blocking characteristics found for 1-3 do not parallel the magnetic anisotropy exhibited by the complexes. Indeed, compound 1 with smallest magnetic (Table 5) . 34 It must be kept in mind that different mechanisms regulate the relaxation of the magnetization and their relative contributions are strongly dependent of the lattice vibrations.
30d.33.35 Table 5 . Magnetic parameters of 1-3 compared with similar four-coordinate Fe II complexes.
Compound
Ref.
[ For the three complexes, the energetic order of the orbitals located on the Fe II ions and their occupation in the two first states are reported in Figure 6 . The MOs are represented in Figure   SI22 . The spectra of the lowest quintet states and a perturbative evaluation of the contribution A c c e p t e d m a n u s c r i p t We firstly wanted to understand which distortion from the tetrahedron is responsible for the negative D value. The first deviation from an ideal Td geometry comes from the N-Fe-N angle  (see Figure 5 ) involving two chelating nitrogen atoms, which is close to 80° in all studied complexes instead of 109° in a tetrahedron. The second difference comes from the distances between the iron and the nitrogen atoms. In all the complexes, the Fe-N bond distances between the amide nitrogen atoms (Fe-N2 and Fe-N3) are shorter than the ones to the pyridine N atoms (see Table 2 ). However, the respective Fe-N bond lengths vary only negligibly between the complexes. We secondly wanted to understand how small structural differences in the first coordination sphere between the three complexes affect the D value. The main difference between the complexes comes from the torsion angle which induces a loss of the C2 axes present in the tetrahedron. A c c e p t e d m a n u s c r i p t
